Electron spin echo envelope modulation studies of the semiquinone anion radical of cholesterol oxidase from Brevibacterium sterolicum.
The electron spin echo envelope modulation (ESEEM) technique of pulsed EPR spectroscopy was applied to the anionic semiquinone of the cholesterol oxidase flavin cofactor, formed when the enzyme was photoreduced in the presence of 5-deazariboflavin and EDTA. Fourier transforms of the three-pulse ESEEM spectra showed the presence of 14N nuclei magnetically coupled to the paramagnet. In 2H2O buffer the surroundings of the flavin ring were shown to be accessible to solvent exchange, with a deuterium population in close proximity to the paramagnetic centre. Upon binding of the pseudosubstrate, dehydroisoandrosterone, subtle changes were observed in the coupling to nitrogen nuclei, which are interpreted as changes in the electron density distribution of the flavin ring system. The results are discussed in terms of the three-dimensional structure reported for the protein and the flavin ring architecture.